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assumed, but fairly the reverse. The obscure and intricate happenings, which, in our ignorance we lump together under the convenient blanket-term "contact," involving always interchanges of pressure and heat, and often mechanical, chemical and electrical energy, none of which we understand, can be explained simply and clearly only when they are reduced to terms of action at a distance. For the latter demands no "explanation," or reduction to terms of something else. It is beautifully simple, having been defined in an elementary algebraic formula by Newton two centuries ago. It is complicated by no questions of elastic pressure, thermal or electrical conduction, or chemical interaction, varying interminably with each new case of "contact." Centripetal gravitation, like its mate, centrifugal force, is one of the basic facts of the universe—more basic even than matter, the existence of which we infer from its gravitational and centrifugal action—and forms no proper food for further analysis until it shall appear to us in much more intricate guise than that which we inherit from Newton.
Our sole duty here is to recognize that "contact" is merely a convenient name for impact and friction, when we are discussing mechanics, for thermal conduction when we are discussing heat, for electrical conduction when we are discussing electricity, etc. "Action at a distance" implies merely the absence of any of these energetic transformations.
These, then, are the elementary laws of motion, when viewed from the standpoint of energetics rather than kinematics. Since they appear to be' quite different from the laws of motion of Newton, with which every student is familiar, while apparently of an elementary importance equal to those of Newton, it is important to note that they are in reality the laws of Newton, but stated in combination with each other and with the laws discovered by Kepler some sixty years before Newton enunciated his law of gravitation in 1680. Newton's laws of motion, in their familiar form, constitute one exceedingly simple form in which the elements of mechanics may be expressed. The trouble with their form is that, in order to get each statement into its simplest possible form, a set of premises has been assumed which is peculiar to that particular statement only, and which